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Generator Testing, Inspection and 
Maintenance Program Development 

•Training and experience 
 
•References and resources 
 
•Visual inspection 
 
•Testing 
 
•Trending and documentation 



•Step 1: Participate in regular/annual outage inspections 
with O&M Staff – observe existing practices 
 
•Step 1a: Learning--- generator design, component names, 
testing procedures/analysis (Year 1 & 2) 
 
•Step 2: Inspection checklists, Test data sheets, Find issues 
(Year 3 & 4) 
 
•Step 3: Gather and trend data, find and repair issues   
(Year 5 & 6) 
 

Training and Experience 



References 

•Visual Inspection: 
 Inspection of Large Synchronous Machines 
 (Kerszenbaum) 
 CEATI Generator Inspection Guide 
•Testing: 

 Electrical Insulation for Rotating Machines  
 (Stone/Boutler/Culbert/Dhirani) 

•IEEE:  
  43 –  Recommended Practice for Testing Insulation 
  Resistance of Rotating Machinery 
 115 –  Guide for Test Procedures for Synchronous  
  Machines 



Resources 

•Internal O&M & Engineering Staff 
 
•Neighboring Hydro Owners 
  
•Technical Organizations/Forums (CEATI, NWHA, etc) 
 
• Training/Conferences (IRIS --> IRMC, Hydrogen Maint) 
 
•Online: IGTC (International Generator Technical Community) 
 www.generatortechnicalforum.com (free) 

http://www.generatortechnicalforum.com/


Visual Inspection 

•Develop a checklist 
  
•Collect photographs 
 
• Document Findings, maintenance 
 
•Trend indications and maintenance 
 
•Don’t forget auxiliary systems! 
 
•Summary Sheet 



 

Migrated Filler 

Fretting due to coil 
movement within 
slot. 





Stator Coil End Winding 

Copper coil turn left from 
final brazing of end 
winding jumpers. 

Suspected 
source of found 
material 



Unit End 
Winding Top 
Side and 
Pole Faces 

Unit Pole & 
Field 
Winding 

Unit Pole Fan 
Blade and Pole-
Pole Connection 

Typical Pole-Pole 
Connection 



Damaged Pole-Pole 
Connection. Note 
brazed end cap on this 
portion is missing. 

Braze cap of copper 
sheets on connection. 

Close Up View Of Damaged Field Pole-Pole Connection 



Damaged Pole-Pole 
Connection. Note 
looseness of 
connection sheets 
when pressure applied 
with electrical meter 
probe. 



Leads from 
generator 
terminals. 

Green coating 
on fuses  

Location of 
insulation abrasion 
due to contact and 
vibration 



Close up of abrasion 
between conductor 
and heat shrink 
covered bus to copper. 







Testing 

•Procedures 
 
•Data Sheets 
 
•Trend…(graphs and charts) 
 
•Data Summary Sheet  



EWEB’s Testing Regime 

•Stator and Rotor: 
•Insulation Resistance/Polarization Index 
•Stepped Voltage Test 
•Winding Resistance 
 

•Rotor Only: 
•Impedance Test 
•Pole Drop Test 
 

•Stator Only: 
•Online Partial Discharge  



EWEB’s Testing Regime Future 
Additions… 

 
•Rotor Roundness 
•Stator Roundness 
•Heat Runs 
•Infrared 
•Wedge Tap Tester 
•DC Ramp 
•Power Factor 



Generator 
Testing/Inspection/Maintenance 

Summary 

•It takes time to develop the program 
 
•It needs staff support and drive 
 
•Documentation is key 
 
•Goal is to get to preventative and condition based 
maintenance program 



Questions? 

 
 
•Comments? 
•Tips & Tricks? 
•Who wants to share? 
 
 
 
 

Tyler Nice 
tyler.nice@eweb.org 

mailto:tyler.nice@eweb.org

